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(57) Abstract 

As summarized in the figure, this system is a method and computer program product for dynamically generating a graphical user 
interface from computer program specifications. In a particular implementation of the present invention disclosed herein in conjunction 
with a computer language called PROBOL™ inputs, Factors and UlCIasses may be utilized in a particular implementation to effectively 
eliminate the problems previously inherent in the GUI design aspects of a computer program. Programmers using these particular language 
features may then concentrate on the data storage required for the items requiring data entry and basically, allow the GUI for data entry to 
generate itself. Since the GUIs are then constructed dynamically, it is no longer possible for the visual representation of the data and the 
actual data to get out of synchronization with each other thereby alleviating conventional computer program maintenance issues 
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SYSTEM, METHOD AND COMPUTER PROGRAM PRODUCT FOR 
DYNAMICALLY GENERATING A GRAPHICAL USER INTERFACE 
FROM COMPUTER PROGRAM SPECIFICATIONS 

Field of the Invention 

The present invention relates, in general, to the field of database 
software and computer program products. More particularly, the present 
invention relates to a system, method and computer program product for 
dynamically generating a graphical user interface from computer 
program specifications of especial utility in implementing rating 
methodologies for insurance industry applications. 
Background of the Invention 

Graphic user interfaces ("GUIs") are commonly utilized in 
conjunction with current computer programs to allow a particular 
software product to interact with users of the computer programs, such 
as for data entry and the like. The popularity of these types of user 
interfaces is demonstrated by their use in conjunction with the 
Macintosh® (trademark of Apple Computer Corporation, Cupertino CA) 
computer and the widespread adoption of Windows® 95 and Windows® 
NT (trademarks of Microsoft Corporation, Redmond, WA) as the 
operating system of choice on computers with Intel® (trademark of Intel 
Corporation, Santa Clara, CA) processors. 

Unfortunately, writing GUIs into computer programs has long been 
a time consuming and error prone process. For example, during design 
of a particular GUI, the programmer must consider at least two aspects 
of the data entry problem. Firstly, how should the user be presented 
with the information the program requires for input, and secondly, what 
data structure should be used to store the data entered by the user and 
how should it be validated and/or processed. As is apparent, there is 
generally an extremely tight coupling between the visual presentation of 
the data and its storage and if one aspect of the two gets out of 
synchronization with the other, problems occur. Particularly as code 
maintenance is performed, (i.e. changing the data type of an item) 
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extreme care must be taken by the programmer to ensure that any 
changes in the data required to be entered in the database are, in turn, 
reflected in the GUI as required. 

At runtime, when a computer program user is actually using the 
5 GUI to enter data, the code written by the GUI programmer must: a) 
display an appropriate screen for the user to interact with which prompts 
for a particular type of data entry; b) gather the data entered by the user; 
c) validate the data entered (i.e. ensure the data is of the proper type, 
the data is within a predetermined range of values, etc.); and d) store' 
10 and/or act upon the data entered. 

Given these facts, the following conclusions can be drawn: a) 
GUIs are a particularly useful tool to enable users to interact with a 
computer program; b) traditional GUI development is complex and error 
prone due to the tight coupling with the non-GUI aspects of the program; 
15 c) as a consequence, maintenance of GUI based programs can be 
difficult; and d) there can actually be more computer programming 
required in the gathering and validation of data from the user than is 
used to process the data entered. 
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SUMMARY O F THE INVENTION 

To this end, the present invention advantageously provides a 
system, method and computer program product for dynamically 
generating a graphical user interface from computer program 
specifications. In a particular implementation of the present invention 
disclosed herein in conjunction with a novel computer language called 
PROBOL™ developed by Channelpoint, Inc., of Colorado Springs. 
Colorado, assignee of the present invention, Inputs, Factors and 
UlClasses may be utilized to effectively eliminate the problems 
previously inherent in the GUI design aspects of a computer program. 
Programmers using these particular language features may then 
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concentrate on the data storage required for the items requiring data 
entry and basically, allow the GUI for data entry to generate itself. Since 
the GUIs are then constructed dynamically, it is no longer possible for 
the visual representation of the data and the actual data to get out of 
5 synchronization with each other thereby alleviating conventional 
computer program maintenance issues. 

The dynamically generated GUIs produced from the particular 
Input, Factor and UlClass specifications in the PROBOL language have 
many common features, including: a) the specification of the prompt to 
10 be displayed to the user when data entry is required; b) the ability to 
specify a minimum value, a maximum value, a minimum and maximum 
value or a list of values which constrains the data entered by the user 
(control will be returned to the PROBOL program when all user entered 
data values satisfy their coded constraints); c) the type of the data to be 
15 entered determines the type of user interface control used to gather the 
user entered data (i.e. if the data is a Boolean type (true/false value 
only) a checkbox may be used to gather input whereas if the data is 
numeric or textual, a text box may be presented to the user for data 
entry. On the other hand, if the user is constrained to choose only from 
among a list of values, a list box may be presented with these values); 
d) a special visual-if clause is available which determines (by calling 
back into PROBOL program code) whether this specific Input, Factor or 
UlClass should be visible to the user (of course, if the control is not 
visible to the user, he cannot interact with it and visibility may be 
25 controlled by the role the user is currently playing or by date for 

example); e) a suggested value may be specified for each Input. Factor 
and/or UlClass attribute to inform the user of the "suggested value" of an 
item if one exists; f) units may be specified for each Input, Factor and/or 
UlClass attribute that further clarify what type of data the user is 
required to input and these hints can control the presentation of the user 
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interface (e.g. if the units are specified as currency, the user interface 
can further refine its display for gathering monetary values instead of 
pla.n numeric values); and g) Factors as implemented have the 
additional ability to control data entry ranges and range checking on a 
5 per role basis (e.g. a user in a more senior role might be accorded the 
ab.hty to modify a factor more than a user in a less senior role. That is 
the senior user might be given lower minimums and higher maximums ' 
over which a Factor's value can be varied in a particular implementation 
of the present invention used for implementing insurance industry rating 
10 applications). a 

As contemplated by the particular embodiment of the system 
method and computer program product of the present invention 
d.sc.osed herein, Inputs. Factors and U.CIasses are designed to operate 
with GUIs. However, because of the modular nature of the computer 
15 program code underlying these language features, they might also easily 
be .mplemented to interact with a user via a text-based display on a 
local or a remote computer or through other means. 

As utilized in the particular representative embodiment of the 
present invention disclosed herein in the form of a computer program 
>o wntten utilizing the PROBOL language, the following definitions pertain: 
Inputs: Single input items of any simple type including 
BOOLEAN, STRING, INT (Integer), FLOAT (Floating Point) or DATE 
Any number of Inputs can be defined in a PROBOL module and any 
number of PROBOL modules can make up a methodology. Therefore a 
5 methodology may have numerous Inputs defined that the user will need 
to be prompted for before a methodology can be run to completion 
Inputs may typically be collected before the program in which they are 
defined is run. Inputs allow the user to interact with a PROBOL program 
and effectively eliminate the need to write GUIs to gather user inputs 
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and to validate them. They reduce programming effort by removing the 
GUI design phase of program development and help lower overall 
program maintenance costs. 

Factors: Single items of any simple type including BOOLEAN, 
STRING, INT, FLOAT or DATE. Factors are like Inputs except that they 
are given an initial value (calculated within a PROBOL program) which is 
presented to the user. Factors are collected between runs of a program 
and give the user the chance to modify the calculated values over 
specific ranges before the calculations in which the Factor is utilized is 
run again. Factors allow users to utilize "what-if" types of calculations in 
a spreadsheet-like manner. The range of values over which a Factor 
can be manipulated is coded into the Factor's definition in the PROBOL 
code. 

As mentioned previously, ranges may be role specific and Factors 
allow "fudge" factors to be coded into calculations so that "what-if" 
scenarios can be accommodated. They allow "what-if scenarios to be 
played out but, at the same time, they provide a security framework that 
will only allow qualified users to see the results. As a consequence, 
they reduce programming effort, help lower program maintenance costs 
and provide additional functionality that would otherwise need to be 
coded separately into the application. 

UlClasses: UlClasses are similar in many respects to Inputs but 
are used for large scale data entry such as for entry of complete rows of 
database data. For example, a UlClass might describe census data for 
group members. This data would possibly include first and last names, 
age, sex and other data relevant to particular individuals. Once a 
UlClass for census data is defined, the user might then be prompted for 
all items pertaining to a particular member of the group. Once the GUI 
(in response to user prompted input) collected all of this data, it would 
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be committed to the database as a single row and the input process 
would then be repeated for each member of the group. 

UlClasses differ from Inputs and Factors in that the data entered 
by the user is stored in a database instead of being made directly 
available to the PROBOL program in which the UlClass was defined 
UlClasses define not only how the data is to be stored in the database 
they also define how the user interface is to be presented and how the 
user entered data is to be validated. They solve many of the same 
problems as Inputs but for large amounts of entry data. As noted 
previously, as the amount of data to be entered by a user increases the 
poss,bility of programming errors in the GUI portion of the program does 
as well. Just as Inputs serve to reduce programming effort and help 
lower program maintenance costs as a result of not having to code the 
GUI portion of a program explicitly, UlClasses further reduce these costs 
because of the amount of data that can be entered via this particular 
mechanism. 

Particularly disclosed herein is a method and computer program 
product for dynamically generating a user interface for a computer 
display. The method comprises the steps of: coding at least one 
specification in a computer program specifying at least one user input in 
response thereto; compiling the computer program; executing the 
compiled computer program; suspending execution of the computer 
program when the specification is encountered; generating the user 
interface prompting for the user input; and resuming execution of the 
computer program upon entry of a last one of the user inputs. 

Also disclosed herein is a method and computer program product 
for use in dynamically generating a user interface for a computer system 
v.ewable by a user for data entry. The method comprises the steps of 
writing a computer program code module; defining an associated 
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database object for the computer program code module; specifying at 
least one attribute for the database object; requesting the associated 
database object in the computer program code module; and compiling 
the computer program code module. In more specific embodiments, the 
method may further comprise the steps of: storing the compiled 
computer program code module in a database; interacting the compiled 
computer program code module with a computer program runtime code; 
halting execution of the computer program code module upon 
encountering the step of requesting the associated database object; 
extracting information from the associated database object; passing the 
extracted information to a user interface computer program process; 
displaying the extracted information to the user; entering data into the 
computer system in response to the step of displaying the extracted 
information; and committing the data to the database. In still further 
embodiments, the method may also further comprise the steps of; 
validating the entered data prior to the step of committing the data to the 
database; terminating the step of displaying the extracted information; 
and resuming the execution of the computer program code module. 

Still further disclosed herein is a computer system including a 
central processing unit, a data entry device and a user viewable display 
operable in conjunction with the central processing unit. The computer 
system comprises a compiler operable in conjunction with the central 
processing unit for compiling a computer program code module, the 
computer program code module comprising at least one specification 
specifying at least one user input in response thereto; runtime computer 
program code operable in conjunction with the central processing unit for 
executing the compiled computer program code module until the at least 
one specification is encountered and following entry of a last one of the 
at least one user input by means of the data entry device; and a user 
interface computer program process operable in conjunction with the 
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central processing unit for dynamically generating a user interface on 
the user viewable display prompting a user of the computer system for 
the at least one user input, the user interface computer program process 
terminating upon entry of the last one of the at least one user input 
entered by means of the data entry device. 

BRIEF DE SCRIPTION OF THE DRAWINGS 

The aforementioned and other features and objects of the present 
invention and the manner of attaining them will become more apparent 
and the invention itself will be best understood by reference to the 
following description of a preferred embodiment taken in conjunction 
with the accompanying drawings, wherein: 

Fig. 1 illustrates an exemplary general distributed computing 
system for possible use in conjunction with the system, method and 
computer program product of the present invention wherein general 
purpose computers, workstations or personal computers are connected 
via communications links of various types; 

Fig. 2A is a high level representational view of the compile time 
processing of Inputs, Factors and UlClasses in accordance with a 
specific implementation of the present invention in a PROBOL 
environment; 

Fig. 2B is a corresponding, high level representational view of the 
runtime processing of portions of the compiled information and runtime 
support code produced in accordance with Fig. 2A; 

Fig. 3A is a lower level representational view of the functionality of 
UlClasses and the operations performed at compile time for UlClass 
objects by the PROBOL compiler; 

Fig. 3B is a corresponding, lower level representational view of the 
operations performed at runtime for UlClass objects derived from the 
compiled PROBOL module of Fig. 3A; 

8 
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Fig. 4A is a logic flow chart corresponding to the compilation 
process illustrated in Fig. 3A; 

Fig. 4B is a logic flow chart corresponding to the runtime process 
illustrated in Fig. 3B; and 

Fig. 5 is a simplified illustration of a representative data entry 
screen viewable by a user of the system, method and computer program 
product of the present invention corresponding to the specific example 
of Figs. 3A and 3B. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

With reference now to Fig. 1, the environment in which the present 
invention may be used is illustrated as encompassing a general 
distributed computing system 10 wherein general purpose computers, 
workstations or personal computers are connected via communications 
links of various types, for example a client-server arrangement, an 
wherein programs and data, many in the form of objects, are made 
available by various members of the system 10 for execution and access 
by other members of the system. Some of the elements of a 
representative computer system 10 are shown including a general 
purpose workstation 12 and associated server 14 coupled together 
through an appropriate communications medium 16. The workstation 12 
may include input/output ("I/O"), central processing unit ("CPU") and 
memory sections (not shown) forming a portion of a computer 18 having 
an associated monitor 20. A keyboard 22 as well as other manual input 
devices, such as mouse 24, form a portion of the workstation 12 and are 
coupled to the I/O section of the computer 18 to provide user input data 
thereto. The monitor 20 is coupled to receive output from the I/O 
section to provide visually discernible user output. Various types of 
computer mass storage devices may also be coupled to the I/O section 
of the computer 18 including a tape drive 26, a hard disk drive 28, a 
floppy disk drive 30 or a CDROM drive 32 for read/write or read only 
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storage of data. Data may also be communicated to the server 34 by 
means of the communications medium 16 (such as a local area network 
"LAN" or wide area network "WAN") intercoupling the I/O portions of the 
workstation 12 and server 14. The server 14 may comprise, for 
example, computer tower 34, an associated monitor 36, a keyboard 38 
and computer mass storage device 40. The computer program products 
containing mechanisms to effectuate the apparatus and methods of the 
present invention may reside in the memory portions of the workstation 
12 or server 14 or any of the various associated computer mass storage 
devices such as tape drive 26, hard disk drive 28, floppy disk drive 30, 
CDROM drive 32, the communications medium 16, the computer mass 
storage device 40 or any other device or mechanism for retaining 
computer program data. 



With reference additionally now to Fig 2A, compile time 
processing for the system, method and computer program product of the 
present invention is shown. Particularly illustrated is a high level 
representational view of the compile time processing of Inputs, Factors 
and UlClasses in accordance with a specific implementation of the 
present invention in a PROBOL computer program language 
environment. In this regard, a PROBOL source file 50 may include Input 
definitions, Factor definitions and UlClass definitions. Information is 
extracted from the source file 50 by the compiler to develop GUI 
presentation information 52 (which may be stored in the database), a 
variable or object definition 54 and runtime support code 56. The GUI 
presentation information 52 may include, for example, Type, Prompt, 
Default Value, Units, Minimum Value, Maximum Value, Value List, 
Visibility Constraints, Role Information, Count and other relevant 
information. The variable or object definition 54 may include variable 
definitions for Input and Factor Object definitions. 

10 
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With reference additionally now to Fig. 2B, runtime processing for 
the system, method and computer program product of the present 
invention is shown in the form of a corresponding, high level 
representational view of the runtime processing of those portions of the 
compiled information and runtime support code produced in accordance 
with that shown in preceding figure. In this regard, GUI presentation 
m formation 60 (which may comprise, for example, the GU, presentation 
mformation 52 of the preceding figure) interacts with the runtime support 
code 62 (which may comprise, for example, the runtime support code 56 
of the preceding figure) to dynamically generate a graphical user 
interface screen from the aforementioned Input, Factor and/or UlClass 
computer program specifications on display 64 (for example, monitors 20 
or36ofFig.l). The GUI screen prompts the user for data entry which 
may be effectuated by means of keyboard 66 or other data input 
15 mechanism. As shown in block 68, the computer program is further 
operational to check the user's data entries for compliance with 
predetermined entry constraints as determined by the GUI presentation 
mformation 60 and the input received from the keyboard 66 to then set 
the PROBOL computer program variable or instantiate an object as 
20 shown in block 70. 

As described above, it should be noted that the GUI is driven by 
the data definition directly and that any change to the data definition is 
immediately reflected in the GUI following compilation of the computer 
program. Therefore, no separate GUI code needs to be written such 
hat the GUI code can never be out of synchronization with respect to 
the accompanying program logic. 

With reference additionally now to Fig. 3A, a more specific 
representational view of the functionality of U.C.asses in particular, and 
the operations performed at compile time for UlClass objects by the 
30 PROBOL compiler, is shown. 
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At step 100, a representative PROBOL module is written which 
defines a UlClass (denominated "Grades" in this example) which will 
thereafter be used to gather grades for all students in a class. It should 
be noted that the Grade class definition describes: a) what the data entry 
screen should be named (i.e. "Grade Input Screen"); b) how the data is to 
be stored (within the attributes of each Grade object, one of which is 
created for each student); c) information about each attribute that allows 
a GUI process to later select the type of control necessary for gathering 
user inputs; d) a prompt to be given when the user input is requested (e.g. 
First Name, Last Name and/or Grade) and; e) a range of valid values for 
the Grade (A, B, C, D or F). Later in the PROBOL computer program 
code, a REQUEST statement will cause the GUI process to execute at 
runtime and collect the data for all of the students. 

At step 102, the PROBOL compiler is run on the PROBOL code 
module produced in step 100. The compiler converts the PROBOL 
source language of the code module into executable code. In the case 
of a PROBOL module containing UlClasses, the outputs from the 
compilation include a module of compiled PROBOL code shown in step 
106 as well as entries into the associated database at step 104 
describing the attributes of the Grades object. The information stored 
about the Grades object includes the name of the data entry screen, the 
type of each attribute, the prompts associated with each attribute and 
any constraints to be placed upon the values of the attributes. 

With reference additionally now to Fig. 3B, a corresponding, more 
specific representational view of the operations performed at runtime for 
the UlClass objects derived from the compiled PROBOL module 100 of 
Fig. 3A is shown. The PROBOL module is run at step 110 and it 
interacts with the PROBOL runtime code as shown in step 112 in the 
normal course of its execution. At some point during runtime execution, 
the REQUEST statement is executed which then causes the PROBOL 
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computer program to interact with the Inputs, Factors and UlCiasses 
application program interface ("API") as subsequently shown in step 114. 
While such a REQUEST statement is being processed, the PROBOL 
computer program code halts execution. 

The Inputs, Factors and UlCiasses API extracts information from 
the associated database 116 about the data to be gathered and passes 
it to the GUI process at step 1 18 which then formats it for display, for 
example, on monitor 120. As data is entered by the user, for example 
on keyboard 122, it is validated by the API at step 1 14. If the data is 
deemed. valid, it is committed to the database 1 16 in the form of Grade 
objects. On the other hand, if the data is not valid, the GUI process at 
step 118 flags the error and the user so that the data entry can be 
corrected. When all of the data has been gathered, the GUI process at 
step 118 terminates and control returns to the PROBOL program to the 
statement after the particular UlClass request. Execution of the 
PROBOL computer program then continues. It should be noted that the 
GUI process knows nothing about the data it is requested to collect and, 
in fact, only knows how to collect it and how to validate it. 

With reference additionally now to Fig. 4A, a logic flow chart 
corresponding to the compilation process previously illustrated and 
described with respect to Fig. 3A is shown. A representative compilation 
process 130 begins with the initial writing of a PROBOL module defining, 
for example, UlClass Grades at step 132. The PROBOL module 
containing the UlClass Grades is compiled at step 134 and the name of 
the data entry screen, the type of attribute, prompts and any constraints 
on the values of the attributes are stored in the database at step 136 
upon completion of the compilation process. 

With reference additionally now to Fig. 4B, a logic flow chart 
corresponding to the runtime process previously illustrated and described 
with respect to Fig. 3B is shown. A representative runtime process 150 
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begins with the execution of the compiled PROBOL module at step 152. 
As previously described, the module interacts with the PROBOL runtime 
code at step 154 and continues until a corresponding REQUEST 
statement is executed at decision step 156. At this point, step 158 halts 
execution of the code and the runtime code interacts with the Inputs, 
Factors and UlClasses API at step 160. At step 162, the Inputs, Factors 
and UlClasses API extracts information from the database which is then 
passed to the GUI process at step 164. 

The GUI process formats the information for display and the user 
is prompted for data input at step 166. As it is entered, the user entered 
data is validated by the appropriate API at step 168. If the data is 
determined to be valid at decision step 170, it is committed to the 
database in the form of Grade objects. Alternatively, if at decision step 
170 the user entered data is determined to be invalid, the error is 
flagged to the user at step 174 and he is prompted for re-entry of the 
requisite data. At decision step 176, if the required data entry session 
has been completed, the GUI process is terminated at step 178 and 
control is returned to the computer program at a point following the 
UlClass request at step 180. 

With reference additionally now to Fig. 5, a simplified illustration 
of a representative data entry screen 200 viewable by a user of the 
system, method and computer program product of the present invention 
corresponding to the specific example of Figs. 3A, 3B, 4A and 4B is 
shown. The data entry screen which may be dynamically generated by 
the system, method and computer program product of the present 
invention in accordance with the foregoing representative example 
includes a title field "Grade Input Screen" 202, a "Last Name:" field 
designator 204 and corresponding data entry field 206, a "First Name:" 
field designator 208 and corresponding data entry field 210 and a 
"Grade:" field designator 212 and corresponding data entry field 214. 
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The data entry field 214 also includes an associated list box 216 which 
lists acceptable values for user entry of data in the data entry field 214. 
The data entry screen 200 may also include a "Next" designator 218 and 
"Done" designator 220 which may be actuatable by the user to signify to 
the computer program when data entry corresponding to a next 
individual is to be attempted or the final individual has just been entered 
respectively. 

While there have been described above the principles of the 
present invention in conjunction with a specific computer program code 
example and a particular computer programming language, it is to be 
clearly understood that the foregoing description is made only by way of 
example and not as a limitation to the scope of the invention. 
Particularly, it is recognized that the teachings of the foregoing 
disclosure will suggest other modifications to those persons skilled in the 
relevant art. Such modifications may involve other features which are 
already known per se and which may be used instead of or in addition to 
features already described herein. Although claims have been 
formulated in this application to particular combinations of features, it 
should be understood that the scope of the disclosure herein also 
includes any novel feature or any novel combination of features 
disclosed either explicitly or implicitly or any generalization or 
modification thereof which would be apparent to persons skilled in the 
relevant art, whether or not such relates to the same invention as 
presently claimed in any claim and whether or not it mitigates any or all 
of the same technical problems as confronted by the present invention. 
The applicants hereby reserve the right to formulate new claims to such 
features and/or combinations of such features during the prosecution of 
the present application or of any further application derived therefrom. 

What is claimed is: 
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CLAIMS: 

1 . A method for use in dynamically generating a user interface 
for a computer system viewable by a user for data entry, said method 
comprising: 

writing a computer program code module; 

defining an associated database object for said computer program 
code module; 

specifying at least one attribute for said database object; 
requesting said associated database object in said computer 
program code module; and 

compiling said computer program code module. 

2. The method of claim 1 further comprising the step of: 
storing said compiled computer program code module in a 

database. 

3. The method of claim 2 further comprising the step of: 
interacting said compiled computer program code module with a 

computer program runtime code. 

4. The method of claim 3 further comprising the step of: 
halting execution of said computer program code module upon 

encountering said step of requesting said associated database object. 

5. The method of claim 4 further comprising the step of: 
extracting information from said associated database object. 

6. The method of claim 5 further comprising the steps of: 
passing said extracted information to a user interface computer 

program process; and 

displaying said extracted information to said user. 

7. The method of claim 6 further comprising the steps of: 
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entering data into said computer system in response to said step 
of displaying said extracted information; and 
committing said data to said database. 

8. The method of claim 7 further comprising the step of: 
validating said entered data prior to said step of committing said 

data to said database. 

9. The method of claim 8 further comprising the steps of: 
terminating said step of displaying said extracted information; and 
resuming said execution of said computer program code module. 

10. A method for dynamically generating a user interface for a 
computer display comprising the steps of: 

coding at least one specification in a computer program specifying 
at least one user input in response thereto; 

compiling said computer program; 

executing said compiled computer program; 

suspending execution of said computer program when said at 
least one specification is encountered; 

generating said user interface prompting for said at least one user 
input; and 

resuming execution of said computer program upon entry of a last 
one of said at least one user input. 

1 1 . The method of claim 1 0 further comprising the step of: 
storing said compiled computer program code module in a 

database. 

12. The method of claim 1 1 further comprising the steps of: 
entering data into said computer system in response to said step 

of generating said user interface; and 
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committing said data to said database. 

13. The method of claim 12 further comprising the step of: 

validating said entered data prior to said step of committing said 
data to said database. 

14. The method of claim 8 further comprising the steps of: 
terminating said step of generating said user interface prior to said 

step of resuming execution of said computer program. 

1 5. A computer program product comprising: 

a computer usable medium having computer readable code embodied 
therein for dynamically generating a user interface for a computer system 
viewable by a user for data entry in response to a computer program code 
module having a defined associated database object and at least one attribute 
specified therefor, the computer program product comprising: 

computer readable program code devices configured to cause a computer 
to effect requesting said associated database object in said computer 
program code module; and; and 

computer readable program code devices configured to cause a computer 
to effect compiling said computer program code module. 

16. The computer program product of claim 15 further comprising 
computer readable program code devices configured to cause a 
computer to effect storing said compiled computer program code module 
in a database. 

1 7. The computer program product of claim 1 6 further comprising 
computer readable program code devices configured to cause a 
computer to effect interacting said compiled computer program code 
module with a computer program runtime code. 
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18. The computer program product of claim 17 further comprising 
computer readable program code devices configured to cause a 
computer to effect halting execution of said computer program code 
module upon encountering said request for said associated database 

5 object. 

19. The computer program product of claim 18 further comprising 
computer readable program code devices configured to cause a 
computer to effect extracting information from said associated database 
object. 

20. The computer program product of claim 19 further comprising 
computer readable program code devices configured to cause a 
computer to effect passing said extracted information to a user interface 
computer program process and displaying said extracted information to 
said user. 

21 . The computer program product of claim 20 further comprising 
computer readable program code devices configured to cause a 
computer to effect the receipt of data entered into said computer system 
in response to said step of displaying said extracted information; and 
committing said data to said database. 

22. The computer program product of claim 21 further comprising 
computer readable program code devices configured to cause a 
computer to effect validating said entered data prior to committing said 
data to said database. 

23. The computer program product of claim 22 further comprising 
computer readable program code devices configured to cause a 
computer to effect terminating display of said extracted information and 
resuming said execution of said computer program code module. 
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24. A computer program product comprising: 

a computer usable medium having computer readable code embodied 
therein for dynamically generating a user interface for a computer system 
display, said computer program product allowing for the coding of at least one 
specification specifying at least one user input in response thereto, the computer 
program product comprising: 

computer readable program code devices configured to cause a computer 
to effect compiling said computer program; 

computer readable program code devices configured to cause a computer 
to effect executing said compiled computer program; 

computer readable program code devices configured to cause a computer 
to effect suspending execution of said computer program when said at 
least one specification is encountered; 

computer readable program code devices configured to cause a computer 
to effect generating said user interface prompting for said at least one 
user input; and 

computer readable program code devices configured to cause a computer 
to effect resuming execution of said computer program upon entry of a 
last one of said at least one user input. 

20 25. The computer program product of claim 24 further comprising: 
computer readable program code devices configured to cause a 
computer to effect storing said compiled computer program code module 
in a database. 

26. The computer program product of claim 25 further comprising: 

25 computer readable program code devices configured to cause a 

computer to allow entering data into said computer system in response 
to said step of generating said user interface. 

27. The computer program product of claim 26 further comprising: 

20 

SUBSTITUTE SHEET (RULE 26) 
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computer readable program code devices configured to cause a 
computer to effect committing said data to said database. 

28. The computer program product of claim 27 further comprising: 
computer readable program code devices configured to cause a 

5 computer to effect validating said entered data prior to said step of 
committing said data to said database. 

29. The computer program product of claim 28 further comprising: 
computer readable program code devices configured to cause a 

computer to effect terminating said step of generating said user interface 
10 prior to said step of resuming execution of said computer program. 

30. A computer system including a central processing unit, a data 
entry device and a user viewable display operable in conjunction with 
said central processing unit, said computer system comprising: 

a compiler operable in conjunction with said central processing 
15 unit for compiling a computer program code module, said computer 

program code module comprising at least one specification specifying at 
least one user input in response thereto; 

runtime computer program code operable in conjunction with said 
central processing unit for executing said compiled computer program 
20 code module until said at least one specification is encountered and 
following entry of a last one of said at least one user input by means of 
said data entry device; and 

a user interface computer program process operable in 
conjunction with said central processing unit for dynamically generating 
25 a user interface on said user viewable display prompting a user of said 
computer system for said at least one user input, said user interface 
computer program process terminating upon entry of said last one of 
. said at least one user input entered by means of said data entry device. 

31 . The computer system of claim 30 further comprising: 
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a database for storing said compiled computer program code 
module. 



32. The computer system of claim 30 further comprising: 

a user input validator for assessing said at least one user input 
and flagging invalid input to said user on said user interface display. 

33. The computer system of claim 30 further comprising: 



a database for storing data corresponding to said at least one user 
input in the form of a data object. 



34. The computer system of claim 30 wherein said user interface 
comprises at least one data entry field corresponding to said at least 
one user input. 



35. The computer system of claim 34 wherein said user interface 
further comprises at least one field designator denominating said at 
least one data entry field. 



36. The computer system of claim 34 wherein said user interface 
comprises a list box associated with said at least one data entry field for 
indicating to said user possible valid data to be entered in said at least 
one data entry field. 
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